The microalgal species Chlorella pyrenoidosa was cultivated in synthetic wastewater of initial chemical oxygen demand (COD), nitrate, and phosphate concentrations of 5000, 100, and 40 mg/L, respectively. The aim of the study was to find out the tolerance of microalgae to different COD concentrations and the extent of COD degradation at those concentrations. Three dilutions of wastewater (initial COD concentrations 5000, 3000, and 1000 mg/L) and three inoculum sizes (0.1, 0.2, and 0.3 g/L) were considered for the study. The experimental parameters such as total organic carbon, total inorganic carbon, COD, optical density, total solids, nitrate, and phosphate were measured on a daily basis. Biodegradation kinetics was determined for all cases using first-order reaction and Monod degradation equations. Optimal results showed that up to 90% reduction in TOC was obtained for 1000 COD wastewater while only 38% reduction in total organic carbon (TOC) was achieved for 5000 COD wastewater. Over 95% reduction in nitrate and nearly 90% removal of phosphate were obtained with the lowest microalgal inoculum concentration (i.e., 0.1 g/L) for all COD dilutions. This study showed that microalgal species C. pyrenoidosa can successfully degrade the organic carbon source (i.e., acetate) with significant removal efficiencies for nitrate and phosphate.
Introduction
Although various microorganisms are being used for the treatment of various wastewaters conventionally, certain microalgal species can be thought of as alternatives due to the added advantage of getting the specific biocursors for biofuel production (Lowrey, Brooks, and McGinn 2015) . The accumulated lipids in microalgal cells can be used for biodiesel production, and the residual dry mass can be further processed to get bioethanol or bio-oil through pyrolysis (Harun, Danquah, and Forde 2010; Kim et al. 2015) . Conventionally, the industrial wastewaters undergo biological treatment depending on the biodegradability of wastewater, which has to be about biological oxygen demand/ chemical oxygen demand (BOD 5 /COD) > 0.5 (Gunay and Cetin 2013) . The same can be treated by microalgae with the motivation of highly applauded research subject "waste-to-energy."
Microalgae are cultivated in three modes, viz., autotrophic, heterotrophic, and mixotrophic, with relatively more or less biomass production (Liu et al. 2011; Kim et al. 2013) . Microalgal cultivation using biodegradable wastewater substantially reduces the costs associated with fresh water, nutrients, and CO 2 in addition to the advantage of wastewater bioremediation (Perez-Garcia, Bashan, and Puente 2011; Prathima Devi and Venkata Mohan 2012; Pawar 2016) . Several studies have demonstrated the effectiveness of microalgae to trim down the polluting parameters such as chemical oxygen demand (COD), nitrate, and phosphate from various effluents (Perez-Garcia et al. 2010 Silaban et al. 2014; Venkata Mohan et al. 2015) .
Several microalgal species have been found to survive in various effluents, such as municipal (Mennaa, Arbib, and Perales 2015; Ge and Champagne 2016; Zhang et al. 2015) , piggery (Wang et al. 2012) , dairy (Abreu et al. 2012) , dairy mixed with pulp and paper wastewater (Gentili 2014) , and distillery/brewery wastewater (Mata et al. 2012; Travieso et al. 2008 ). However, a number of studies have shown the concern of survivability of microalgae on high-COD wastewater, as the high content of carbon in the wastewater inhibits microalgal growth (Wang et al. 2010 (Wang et al. , 2015 . Although, significantly higher total organic carbon (TOC) removal efficiencies (74-95%) were obtained for diluted wastewater (Shen et al. 2015; Ji et al. 2015; Chu et al. 2015) , the same may not be obtained for industrial wastewaters containing high organic loads. Industrial wastewaters contain very high quantities of TOC or COD as well as total nitrogen and total phosphate. For example, a food processing industry effluent contains COD in the range of 5000-10,000 mg/L with a mixture of various organic acids and inorganic constituents. The different carbon sources as well as their high concentrations in the medium were found to affect the growth of microalgae and consequently substrate degradation (Chen and Johns 1995; Chandra et al. 2014 ). These could be the reasons that the experimental outcomes of several studies, as shown in Table 1 , varied a lot with respect to the mode of cultivation, microalgal species, and the type of wastewater. Thus, it is necessary to conduct a study for high-strength wastewater and to determine the degradation kinetics.
Although the wastewater is a mixture of several simple organic and inorganic constituents along with complex compounds (phenols or ring compounds), the degradation extent of the process is controlled by complex compounds (Kovarova-kovar and Egli 1998; Whitton et al. 2015) . The simple organic sugar molecules degrade faster than the complex compounds; thus, the degradation extent varies for different industrial wastewaters, as shown in Table 2 . A number of degradation models have been proposed to understand the process. Several kinetic models are either based on consideration of single substrate or multiple substrates and the presence of inhibitory compounds. These degradation/growth kinetic models are developed according to the complexity of the process. The Monod kinetic model is the simplest one, which can be written in the form of growth rate of microorganism and substrate degradation. Other kinetic models such as the Contois model (Gupta et al. 2015 ) and the Haldane model (Turon et al. 2015) take into account the effect of substrate inhibition and can be satisfactorily used for complex industrial wastewaters. However, for a single growth-limiting substrate, the Monod equation can be used successfully (Kovarova-kovar and Egli 1998). In our study, the nutrients such as nitrate and phosphate were kept in sufficient quantities; hence, only TOC was considered as the limiting substrate.
In previous studies, various carbon sources such as glucose, acetate, and glycerol were used as the substrates for the growth of microalgae under heterotrophic and mixotrophic conditions (Feng, Li, and Zhang 2011; Sforza et al. 2012; . Moreover, in mixotrophic conditions, the supply of CO 2 in limited quantities was found to enhance the growth of microalgae (Sforza et al. 2012; Sutherland et al. 2014) . Hence, in our study, organic carbon substrate was provided by adding sodium acetate, whereas inorganic carbon was supplied by air sparging (0.035% CO 2 , v/v). The microalgal species Chlorella pyrenoidosa was grown under the mixotrophic mode of cultivation to determine the reduction in COD and TOC at different dilutions of synthetic wastewater. The effect of size of inoculum on the degradation rate was also assessed. The biodegradation rate constants were evaluated for each set of parameters using first-order C. pyrenoidosa was inoculated at 20% (v/v) in 250-ml Erlenmeyer flasks containing 100 ml BG11 medium. The flasks were incubated in stationary conditions at 28 C under 55 mmol/m 2 /s cool-white LED (light-emitting diode) light illumination with 12 h:12 h light:dark period and were hand-shaken intermittently (every 3 h during the day period) to avoid sticking and settling. The algal cells that just reached the stationary phase were used further for acclimatization with synthetic wastewater. The microalgae were initially grown in 500-ml flasks with 10% of synthetic wastewater, and subsequently, the percentage of synthetic wastewater was increased to 25%.
Experimental procedure
The experimental setup consisted of nine Erlenmeyer flasks each of 1 L working volume. The synthetic wastewater was prepared according to Silaban et al. (2014) to obtain the initial COD of 5000 mg/L. It was also confirmed by the open reflux titrimetric method of COD determination. The initial concentrations of nitrate and phosphate were 100 and 40 mg/L, respectively. The synthetic wastewater was diluted to get initial COD of 3000 and 1000 mg/L. The acclimatized microalgal culture was grown up to 1 g/L (dry weight basis), and part of it was used as initial inoculum for further experiments. The experiments were conducted on three initial COD concentrations (viz., 5000, 3000, and 1000 mg/L). Three flasks of respective dilution were inoculated with a different portion of inoculum. Thus, three flasks were filled with 900 ml of wastewater of the respective dilution and added with 100 ml of microalgal inoculum. Similarly, the other three flasks containing each 800 and 700 ml of wastewater were prepared accordingly with addition of 200 and 300 ml of microalgal inoculum, respectively. Thus, the 10%, 20%, and 30% microalgal inoculum in the prepared flasks corresponded to initial concentrations of 0.1, 0.2, and 0.3 g/L based on the fact that these inoculums were taken from a 1-L flask containing microalgal concentration of 1 g/L (dry weight). These flasks were aerated using fish tank aerators for 8 h a day. All flasks were subjected to the constant and uniform supply of light illumination of 80 mmol/m 2 /s provided by 9 LED cool-white light bulbs of 7 W each. The light-anddark cycles were maintained at 12 h:12 h periods. The samples (30 ml) were taken every day, and the parameters were analyzed on a daily basis. The samples were centrifuged at 8000 rpm for 10 min before analysis. The experiments were conducted for a total of 6 days.
Analytical methods
The chemical oxygen demand (COD) was measured every day by the open reflux titrimetric method according to the American Public Health Association-American Water Works Association-Water Environment Federation (APHA-AWWA-WEF) standard method (APHA-AWWA-WEF 2005). Nitrate was determined by the phenol disulfonic acid (PDA) method, whereas phosphate was determined by the stannous chloride method according to APHA-AWWA-WEF (2005). Optical density (OD) was measured using ultraviolet-visible (UV-VIS) spectrophotometer (Shimadzu, UV-1800; Kyoto, Japan) at 680 nm. The total organic carbon (TOC) and total inorganic carbon (TIC) were determined by TOC analyzer (Shimadzu, TOC-VCPH).
Biodegradation kinetics
The degradation kinetics were modeled by both FOR and Monod model equations. Since only one organic substrate, sodium acetate, was used in the experiments, the Monod equation based on single substrate model was used.
Monod kinetics
Monod kinetic equations can be defined for the growth rate of microorganisms as well as for substrate utilization rates (Wang et al. 2014) .
The specific growth rate is given by
where m max is the maximum specific growth rate (day ¡1 ), S is the substrate concentration (mg/L), and K sc is the half saturation constant (mg/L) for growth rate profile.
Similarly, the substrate utilization rate is given by
where q max is the maximum substrate utilization rate (day ¡1 ), K s is the half saturation constant for degradation rate profile, X is the biomass concentration (mg/ L), and ds/dt is the substrate degradation per unit time.
The above equations are nonlinear in nature. Equation 2 can be transformed to the linear form as follows
A plot of (1/q) versus (1/S) gives a straight line with a slope D K s /q max and an intercept D 1/q max . Thus, the half saturation constant and maximum substrate utilization rate can be determined.
First-order reaction
Evaluation of biodegradation kinetics is necessary to determine the design parameters for scale-up of the given process and to determine the utilization rate of organic carbon from wastewater at particular initial values of TOC. The TOC profiles with respect to time show the nonlinear nature of curves in this work. Thus, the biodegradability of organic carbon can be explained by first-order kinetics as given by the following rate equation (Wang et al. 2014) :
where k d is the first-order kinetic constant. Equation 4 can be rewritten as
where S is the residual TOC concentration (mg/L) at time t, S 0 is the initial TOC concentration (mg/L), k d D biodegradation rate constant (day ¡1 ), and t is time (day).
Equation 5 can be rewritten as
Thus, the biodegradation rate constant (k d ) is determined from the slope of plot ln (S/S 0 ) versus t.
Statistical analysis
The experimental data were analyzed using the regression analysis module of Microsoft Office Excel, and biodegradation kinetic constant and R 2 values were determined.
Results

Removal of total organic carbon (TOC)
The reduction in TOC for a set of experiments is shown in Figure 1 . The TOC removal percentages over the time for different initial concentrations of COD, viz., 1000, 3000, and 5000 mg/L (hereafter referred as 1000 COD, 3000 COD, and 5000 COD) are shown in Figures 1a, 1b, and 1c , respectively. Over 90% reduction in TOC was obtained with minimal inoculum concentration (0.1 g/L) of microalgae for the highest dilution (COD: 1000 mg/L), whereas about 65% and 35% reduction in TOC were obtained for other samples (COD: 3000 and 5000 mg/L), as shown in Figure 1a . It clearly shows that the higher TOC concentrations directly affect the microalgal growth and inhibit its ability to consume organic carbon. The higher concentrations of initial microalgal inoculum, 0.2 and 0.3 g/L, reduced TOC by 81% and 91%, respectively, for 1000 COD wastewater, as shown in Figure 1b and c. The TOC removal in 1000 COD wastewater was about 2.34, 2.42, and 3.42 times higher than that obtained in 5000 COD wastewater for respective initial microalgal concentrations, i.e., 0.1, 0.2, and 0.3 g/L. The lowest TOC removal (i.e., 24.9%) was obtained for the experimental run containing the highest concentrations of both COD and microalgal inoculum. Perez-Garcia, Bashan, and Puente (2011) have also reported that as long as the level of acetate is low, several microalgae can use it as their sole carbon source, but that does not necessarily promote growth at high concentrations.
TIC profiles for all various experimental parameters are shown in Figure 2 . All culture flasks were aerated (with same flow rate) for 8 h in the daytime to provide the CO 2 (0.035 v/v% in air) along with mixing of the culture. It is very interesting to note that the inorganic carbon accumulated subsequently in the culture over the time, possibly due to dark respiration. But this accumulation was not uniform for all flasks (average low: 12-170 mg/L and average high: 12-600 mg/L). The accumulation of inorganic carbon in the flasks does not mean that it is not consumed for cultivation. In fact, the inorganic carbon is used or expelled relatively in different proportions with respect to flask culture conditions. It can be seen that the inorganic carbon was utilized to a moderate extent (average 12-170 mg/L) for cultures grown on 1000 COD wastewater irrespective of inoculum size. On the other hand, accumulation of inorganic carbon was found at a higher level (12-600 mg/L) for other concentrations of COD, i.e., 3000 and 5000 mg/L. It clearly showed that the inorganic carbon, which was expected to be consumed under autotrophic growth, was not assimilated to a large extent at these higher concentrations of COD.
Removal of chemical oxygen demand (COD)
In this study, microalgal sp. C. pyrenoidosa is grown on synthetic wastewater with different initial COD concentrations so as to find out the tolerance to a specific concentration of COD. The results are expressed in terms of the ratio COD/COD o (residual COD/initial COD) with respect to time (day), as shown in Figure 3 . COD removal was reasonably faster for all runs on 1000 COD wastewater, whereas it was sluggish for other runs containing higher COD values. At lowest initial inoculum size (10%), about 61-66% COD was removed from 1000 and 3000 COD wastewaters, whereas only 43% reduction in COD was obtained for 5000 COD wastewater in a total of 6 days of cultivation, as shown in Figure 3a . Similar results were obtained by Wang et al. (2012) for the Chlorella sp. on piggery wastewater with the COD values in the range of 750-1000 mg/L. A removal efficiency of 55.4% was obtained for piggery wastewater of COD concentration 1000 mg/L.
Moreover, in this study, it can be seen from the Figure 3a -c that at highest dilution (i.e., COD: 1000 mg/L), the rate of COD reduction was faster than that of no-dilution (COD: 5000 mg/L) irrespective of initial microalgal inoculum concentrations. The lowest COD removal, i.e., 30-32% was obtained for wastewater containing the highest COD (5000 mg/ L) and microalgal concentrations of 0.2 and 0.3 g/L.
Nutrient removal
The reduction in nitrate (NO 3 -N) and phosphate (PO 4 -P) are shown in Figures 4 and 5 , respectively. With 10% inoculum, i.e., initial microalgal concentration of 0.1 g/L, the removal efficiency of nitrate for all COD dilutions was found to be over 99%, as shown in Figure 4 . However, for other initial microalgal concentrations, i.e., 0.2 and 0.3 g/L, the nitrate removal efficiencies of about 70% and 75% were obtained for 1000 and 5000 COD wastewaters, respectively, whereas about 90% of nitrate was removed in 3000 COD wastewater.
On the other hand, the removal efficiency of phosphate for all COD dilutions was found well over 98%, as shown in Figure 5 . The results are also encouraging with other two initial microalgal concentrations, in which over 80% phosphate was removed. Regarding nutrient removal, optimum results depict that initial microalgal concentration of 0.1 g/L would suffice to remove the nitrate and phosphate to more than 98% at COD concentration of 1000 mg/L.
Growth of microalgae
The growth of microalgae was measured in terms of optical density, as shown in Figure 6 . The optical density was found to be increased in the initial period of cultivation for all dilutions but later found to increase slowly for high concentrations of COD. The growth rate of cells can be attributed to the rapid depletion in COD and TOC at dilution of COD 1000 mg/L (which is the lowest in this study) but moderate for other counterparts. For initial COD of 1000 mg/L, the sustainability of microalga C. pyrenoidosa was found superior as compared to other dilutions of higher COD wastewater. At the highest dilution, microalgal growth shows a steady increase in cell biomass, whereas in other samples (COD: 3000 and 5000 mg/L), the growth ceases no matter how much microalgal inoculum was initially added. The possible reason for that would be the substrate inhibition, which is predominant in the wastewater at high concentration of COD and a high percentage of microalgae (COD 5000 mg/L; 0.3 g/L of microalgae). Thus, the size of inoculum was found to have little effect on the TOC or COD reduction profile.
Bioremediation kinetics
The values of kinetic parameters of the FOR equation are shown in Table 3 . As expected, the biodegradation rate in the case of 1000 COD wastewater was higher than that in 3000 and 5000 COD wastewaters irrespective of the initial size of microalgal inoculum. The values of FOR kinetic constant (k d ) were obtained in the range of 0.124-0.184, 0.09-0.112, and 0.033-0.043 day ¡1 for 1000, 3000, and 5000 COD wastewaters, respectively. The values of half-saturation constants (K s ) and maximum substrate utilization rate (q max ) are shown in Table 4 . The values of K s were obtained in the range of 250-300, 700-1050, and 1420-1470 mg/L for wastewater with initial TOC concentrations of 483 (COD 1000), 1320 (COD 3000), and 1700 (COD 5000) mg/L, respectively. The measure of best fit, i.e., R 2 values, obtained less than 0.9 for almost all runs in the case of Monod equation, whereas the FOR equation was found to fit the data with reasonable agreement (R 2 > 0.9). Based on the values of k d and q max , it can be said that the effect of initial size of microalgal inoculum on the biodegradation rate was less significant for the individual set of COD wastewaters. However, the smaller size of inoculum was found to enhance the rate of biodegradation for all sets of COD wastewaters. The highest k d (0.184 day
¡1
) was obtained for 1000 COD wastewater at 10% of microalgal inoculum size, whereas the lowest k d (0.033 day
) was achieved for 5000 COD wastewater at 30% of microalgal inoculum size. If both factors (COD 0 and inoculum percentage) are compared, then it can be said that biodegradation kinetics mainly depend on the initial COD concentration and less on inoculum size/ volume.
Discussion
The synthetic wastewater in this study represents the food processing industry wastewater. Several food processing industries such as potato processing, soybean processing, and dairy processing produce effluents with high concentrations of BOD (»3000-5000 mg/L) and COD (5000-10000 mg/L) that further need to be treated before discharging to the water bodies (Lowrey, Brooks, and McGinn 2015; Hung et al. 2004) . Organic acid compositions of some agricultural wastewaters show high bioavailability of acetic and propionic acids, which support the heterotrophic growth of microalgae (Lowrey, Brooks, and McGinn 2015) . Thus, acetate was selected as a sole carbon source for the cultivation of microalgae in this study. The high-strength synthetic wastewater was considered to meet the specifications of real food processing industrial wastewater.
Organic carbon removal
As seen in this study, the total reduction in organic carbon was found to depend on the initial carbon content of the effluent, since the high value of COD or TOC can inhibit the growth of microalgae and thus reduce the removal efficiencies of COD and nutrients (nitrate and phosphate) present in the wastewater. Table 1 confirms this fact that the COD removal efficiencies of several studies including ours conducted on either raw or diluted wastewater of various COD concentrations vary a lot with respect to the type of wastewater and its COD concentration, and type of microalgal strain.
In previous studies, the moderate reduction in COD was reported when microalgae were grown optimally on higher COD concentrations. For example, the COD concentration was reduced by 65.99% for initial COD »800 mg/L (Tan et al. 2014 ) and 57.5% for initial COD »3635 mg/L (Mata et al. 2012) . In this study, the maximum COD reduction of 62% was obtained, which is a reasonably good value when compared with the above studies. The mixotrophic mode of cultivation was found suitable for not only synthetic wastewater containing glucose with low TOC concentrations (20-120 mg/L), as found by Shen et al. (2015) , but also for synthetic wastewater with acetate having high TOC concentrations (400-1600 mg/L), as found in this current study. In fact, over 90% reduction in TOC within 6 days was obtained in both cases using different microalgal strains, as with C. pyrenoidosa in our case and using Scenedesmus obliquus by Shen et al. (2015) . With respect to TOC and TIC profiles of our study, it can be said that at higher concentrations of COD, both organic as well as inorganic carbon sources were not utilized fully by microalgal species C. pyrenoidosa, as confirmed by partial reduction in COD. The air, which was sparged by fish-tank aerator with a very low flow rate, contains oxygen as well as CO 2 ; both are expected to help in heterotrophic and phototrophic metabolism, respectively. Hence, the TIC profiles were only analyzed based on relative consumption of inorganic carbon. In this study, we have not studied the effect of the individual mode of cultivation on carbon reduction; rather results are explained under mixotrophic mode of cultivation. Similar results can be found in Kim et al. (2013) wherein TIC increased with respect to time in heterotrophic and mixotrophic growth conditions of microalgae whereas it decreased in autotrophic growth conditions.
In a previous study on low-concentration wastewater, the total nitrogen (TN) and total phosphorus (TP) removal of 97.8% and 95.6%, respectively, were obtained within 6 days when cultured with real secondary municipal wastewater containing COD < 100 mg/L (Shen et al. 2015) . On the other hand, Wang et al. (2012) obtained removal efficiencies of TP and TN well over 70% for diluted piggery wastewater with COD 1000 mg/L. In fact, the removal of TN and TP may also decrease due to the fact that microalgal growth ceases in high-strength wastewater and thus cannot utilize the nitrate and phosphate to a full extent. Our study followed the similar trend and the nitrate and phosphate were removed with reasonable efficiencies (>90%) for low-strength wastewater (COD 1000 mg/L).
Feasibility of wastewater bioremediation using microalgae
The sustainability of microalgae in high-strength wastewaters is desired for large-scale operation. The tolerance of microalgae to the high-strength wastewater drastically reduces the extra water demand in the case of unavailability of fresh water for microalgae cultivation (Yang et al. 2011) . Despite this, optimal dilutions with manipulated ratios of C:N or N:P should also be considered Choi and Lee 2015) . In a previous study, Silaban et al. (2014) obtained the highest mean biomass productivity with a co-culture of microalgae (Chlorella vulgaris) and cyanobacteria (Leptolyngbya sp.) grown on medium with sodium acetate (C:N 15:1). However, the addition of sodium acetate in a ratio of C:N »30:1 resulted in reductions of total dry biomass and growth rate compared with the 15:1 ratio, indicating that inhibition occurred when sodium acetate was added in higher amounts. In our study, the highest C:N ratio of 17:1 (based on TOC) was fixed, but still there were signs of inhibition as observed by lower reduction efficiencies. It means that the inhibition is subjected to not only microalgal species but also to the amount of carbon substrate (Bumbak 2011) .
Further, it should be noted that these results are based on synthetic wastewater. In fact, a different scenario may exist for real wastewater treatment, as COD 1000 COD 3000 COD 5000 confirmed by several studies (Pawar 2016) , for example, S. obliquus failed to grow well in the real wastewater but performed very well on synthetic wastewater (Shen et al. 2015) . As in real wastewater, a cross-infection or contamination by biological pollutants is inevitable, which has become a big constraint in mass cultivation (Wang et al. 2013) . Hence, a comprehensive study is required considering all aspects such as initial COD concentration and biodegradability of wastewater, ratio of C/N/P, other bacterial content, the microalgal strain's capability to grow in mixotrophic/heterotrophic mode, etc.
Biodegradation kinetics
The FOR kinetic data were used to determine the time required for desired degradation extent of organic carbon from wastewater. The highest rate constants for wastewater with initial TOC concentrations 483 (COD 1000), 1320 (COD 3000), and 1700 (COD 5000) mg/L were obtained as 0.184, 0.112, and 0.043 day
¡1
, respectively. With the given kinetics, the times required for 90% degradation of TOC from its initial values are 11, 21, and 51 days, respectively. Thus, the time required for 90% degradation of wastewater having 4 times more organic carbon is almost 4-fold. Hence, for wastewaters with higher COD concentrations (>1000 mg/L), it is important to keep the balance between the desired final COD concentration and degradation time and such dilution can be made available for microalgal cultivation.
Thus, the real wastewater containing organic compounds such as acetate, even at higher COD »5000 mg/L, can be used with some 5-10-fold dilution; otherwise, the same effluent after secondary treatment (anaerobic digestion) with COD about 500-1000 mg/L can also be treated with microalgae. The cost associated with aerobic digestion can be completely or partially eliminated with this approach. Although the technology for biodegradation of industrial effluents by activated sludge is widely accepted, this new approach is no less effective than the conventional one and can put forward a new perspective.
Conclusions
The microalgal sp. C. pyrenoidosa efficiently utilized organic carbon of synthetic wastewater, proving its importance in the mixotrophic mode of cultivation. With respect to the TOC and TIC profiles, it can be said that microalgal species C. pyrenoidosa was found to consume preferably organic carbon source at COD concentrations 3000 mg/L, whereas both organic as well as inorganic carbon were consumed simultaneously at COD 1000 mg/L. The initial COD concentration drastically affects the microalgal growth. Nitrate and phosphate were removed with reasonable efficiency, i.e., over 90%, for all dilutions of COD. Optical density graphs show that the microalgal growth ceases at higher concentrations of COD. TOC removal efficiency by microalgae for given synthetic wastewater decreases with increasing COD concentration. The FOR kinetics were found to fit the experimental data satisfactorily, better than that of Monod equation.
